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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain higher adhesion 
properties in mating a male mold and a female mold by simple 
line contact by increasing a contact area in mating both molds. 
SOLUTION: In the mold consists of a male mold 2 having a 
protruding part and a female mold 1 having a recessed part, 
when both molds are mated, a curved direction in the curved 
part 1 1 of the female mold 1 on a lens cavity 4 side in the 
contact part and a curved direction in the curved part 1 3 of the 
female mold 1 on the outside of the lens cavity 4 are formed 
into a different shape. Adhesion properties in the contact part 
of both molds in the mated state thereof can be raised. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The die for contact lens shaping which can raise the adhesion of the contact part of both the molds 
in the condition that have formed in the configuration from which the curve direction for a part for the bend 
of the female mold by the side of the lens mold cavity in the contact part when combining these both molds 
and the bend of the female mold of a lens mold cavity outside differs in the die which consists of a male 
which has a convex part, and a female mold which has a concave surface part, and both these molds 
combined [claim 2] The die for contact lens shaping characterized by having prepared monomer ** in the 
outside of a lens mold cavity aslant to the shaft orientations of a mold in the die which consists of a male 
which has a convex part, and a female mold which has a concave surface part where both molds are 
combined, and arranging the slot on the lengthwise direction between the male lateral-surface section and 
the inside surface part of a female mold further. 

[Claim 3] The die for contact lens shaping according to claim 1 characterized by arranging the slot which 
prepares monomer ** in the outside of a lens mold cavity aslant to the shaft orientations of a mold, and 
meets between the male lateral-surface section and the inside surface part of a female mold further at shaft 
orientations where both molds are combined. 

[Claim 4] Claims 1 and 2 characterized by making the same thickness of these parts of a male and a female 
mold in order to make into homogeneity thickness of the mold which fabricates the lens mold cavity section, 
or the die for contact lens shaping given in any of 3 they are. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the die for contact lens manufacture. More specifically, it is 
related with the die with which the secondary elaboration of a contact lens periphery becomes unnecessary. 
[0002] 

[Description of the Prior Art] The ball-race cutting method for manufacturing the manufacture approach of 
the contact lens by which current operation is carried out using a cutting machine, the cast mold method 
fabricated using a mold are mentioned. Although the general ball-race cutting method as the manufacture 
approach of a contact lens can manufacture to arbitration the contact lens of the many forms with which 
parameters differ, since a routing counter cuts in many, it has the problem that a manufacturing cost is high. 
[0003] In order to solve the demerit on the manufacturing cost of these ball-races cut process, by the cast 
mold process, a contact lens raw material (henceforth a lens raw material) is poured into the die 
corresponding to each parameter of a contact lens, and it fabricates by heat or ultraviolet rays. Although this 
approach has the advantage that it can mass-produce, by low cost, it is unsuitable for preparing a die 
according to each parameter which is a wearing person's refractive power, and lens size, and initial plant- 
and-equipment investment becoming huge, and manufacturing the contact lens of many forms. 
[0004] When designing the die in a cast mold process, as an important part, the contact parts of a male and 
both the molds at the time of the combination of a female mold are mentioned. Since the part is equivalent 
to the edge section of a contact lens, as the reason, the weld flash generated into the contact part of both 
molds not only reduces productive efficiency, but it has had big effect on a feeling of wearing important at 
the time of contact lens wearing etc. 

[0005] It was not what it is satisfied with the contact lens die used now of in a feeling of wearing as 
compared with the edge section on which the edge of the edge section does not have a radius of circle in the 
contact parts of a male and a female mold at most, and the acute angle thing wore the radius of circle in a 
ball-race cut process. 

[0006] The contact part of both the molds at the time of the combination in the conventional contact lens die 
was a thing of the so-called line contact to which almost all things contact a line and the mold of another 
side at a point on a sectional view in one mold. As an example, the contact part at the time of the 
combination of both the molds currently indicated by JP,2-270517,A is the combination of line contact in 
the part (27) of the female mold taper section (25), the right angle of a male, or an obtuse angle, as shown in 
drawing 4 , and the edge configurations which wore the radius of circle needed for the contact lens differ 
greatly. 

[0007] Moreover, in JP,6-20761,B, the lens section and the female mold (75) of the male (78) shown in 
drawing 5 are rounded, and although it is roundish [ wore as an edge configuration ], it is a line contact 
configuration in the part which this also shows with a sign (79) by the male and the female mold 
substantially. 

[0008] On the other hand, various researches also about the art of the overflowing lens raw material are 
made. As most general art, the processing is performed after contact lens shaping. It is a thing of giving a 
geometrical device to the male of a die, or a female mold as most arts, and making the overflowing lens raw 
material adhere to either a male or a female mold at the time of mold release. The approach of removing the 
approach of making the lens raw material overflowed at the time of mold release adhering to the die to 
which the slot was attached, and the lens raw material (38) which attached the projection (39) as shown in 
drawingj6 to the female mold, and overflowed it in JP,7-68573,A at the time of mold release from a contact 
lens is indicated by increasing the touch area of the lens raw material which prepared and overflowed to the 
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male the slot (65) shown in d rawin g 5 by JP,6-20761 ,B as an example. In order to make the lens raw 
material to which the die overflowed JP,10-309728,A similarly adhere, the die configuration is changed for 
the part (50) shown in drawing 7 by processing of laser or discharge. 
[0009] 

[Problem(s) to be Solved by the Invention] It is mentioned that the fault of the combination by line contact 
of the conventional male and a female mold has weak adhesion. If it fabricates in the mold of a weak 
combination of adhesion, fatal defects, such as weld flash and KAKE, will occur on the contact lens after 
shaping. In order to raise this adhesion, when using the thermoplastic resin generally used for the contact 
lens die, the dimensional accuracy at the time of injection molding becomes an important factor. [ many ] 
When using crystalline resin like especially polypropylene and polyethylene, it is difficult to carry out 
injection molding of the detailed configuration greatly asked for die shrinkage at the time of the combination 
of both molds. That is, it is very difficult to fabricate to homogeneity the acute angle configuration shown in 
the sign (79) of drawin g 5 over the die perimeter. 

[0010] Moreover, in case of such an acute angle configuration, deformation arises [ the contact part at the 
time of the combination of a die ] by curing shrinkage, or a contact location moves, and the thing of a 
desired edge configuration may not be obtained. 

[001 1] The art of the lens raw material overflowed on the other hand has a common method of making the 
overflowing lens raw material adhere to the appointed die after contact lens shaping. However, by these 
approaches, since it is not what removed the excessive overflowing lens raw material, it may be in a 
condition [ that the lens raw material which is a certain form and was overflowed on the contact lens after 
shaping has adhered ]. 
[0012] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in this invention 
the cross-section configuration at the time of the combination of both molds The touch area at the time of 
the combination of a male can be increased by making it the configuration of the configuration, the shape of 
i.e., S character, from which the direction of a part for a part for the bend of the female mold by the side of a 
lens mold cavity and the bend of an outside female mold differs as shown in drawing 3 R> 3. It became 
possible from simple line contact to acquire higher adhesion at the time of the combination of both molds. 
[0013] Moreover, a radius of circle and thickness are given to the part equivalent to the front-face side edge 
of the contact lens shown in drawing 3 , and a rear-face side edge, and since it can move only in the 
direction to which a die does not deform into by curing shrinkage and a male and a female mold also stick 
the migration direction of the die by curing shrinkage further, the edge section of the contact lens which 
wore the more ideal radius of circle can be formed. 

[0014] About the lens raw material furthermore overflowed, it does not remove after shaping of a contact 
lens, but it is the phase of the monomer before shaping and all the excessive overflowing lens raw materials 
are removed. Namely, the method of removing the lens raw material overflowed before contact lens shaping 
prepares monomer ** aslant to the shaft orientations of a mold between the males and female molds which 
are a die of this invention, and according to the configuration of the plastic pattern which arranged the slot 
which meets between the male lateral-surface section and the inside surface part of a female mold further at 
shaft orientations, it can perform it easily. 
[0015] 

[Embodiment of the Invention] The sectional view of the combination condition of one desirable example of 
the die for this invention contact lens shaping is shown in drawin g 1 , the sectional view of the combination 
condition of other still more nearly another desirable examples of the die for this invention contact lens 
shaping is shown in drawing 2 , and the expanded sectional view of the important section of the combination 
condition of the die for this invention contact lens shaping is shown in drawin g 3 . 

[0016] One in drawing is a female mold and, similarly two in drawing is a male. These female molds 1 and 
a male 2 are put together, and the lens mold cavity 4 is formed between a female mold 1 and a male 2 of the 
contact part 3 corresponding to the edge section of a contact lens. Monomer ** 5 is formed in the outside of 
this contact part 3. 

[0017] It has formed in a configuration from which the curve direction turns into a mutually different 
direction in a part for a part for the bend 1 1 of the female mold 1 corresponding to the edge section of the 
lens by the side of the lens mold cavity 4, and the bend 13 of the outside of the female mold 1 which follows 
this as it expands to drawin g 3 and is shown. That is, as it expands to drawing 3 and is shown, it has formed 
in the configuration which became depressed in the cross-section configuration about a part for the bend 1 1 
of the female mold 1 corresponding to the edge section of a lens, and is made the configuration which 
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swelled a part for the bend 1 3 outside the lens mold cavity 4 which follows this, and the standup section 12 
which starts into the part of the boundary at an abbreviation perpendicular is formed. 
[001 8] On the other hand, it has formed in the configuration which became depressed in the cross-section 
configuration about the edge section 21 of the male corresponding to the edge section of the lens of the lens 
mold cavity 4, and the lateral portion 23 which follows the point 22 is formed in the shape of an 
abbreviation perpendicular. 

[0019] With the configuration of such contact parts 3 of a female mold 1 and a male 2, where the standup 
section 12 of the shape of an abbreviation perpendicular by which the point 22 of the edge section 21 of a 
male 2 follows a part for the bend 1 1 corresponding to the edge section of the lens of a female mold 1 is 
contacted, the clearance between monomer ** 5 located above this contact location becomes very narrow. 
[0020] By narrowing the clearance between monomer ** 5, the lateral portion 23 of the right above of the 
point 22 of the edge section 21 of a male 2 will contact substantially near [ standup section 12 ] a female 
mold 1 by part for the bend 13 of the outside of a female mold 1. consequently, old [ which is shown in 
drawing 4 and drawing. 5 ] - the contact part at the time of the combination of this invention starts with a 
part for the bend 1 3 of an outside female mold to the contact part at the time of the combination of a well- 
known mold not contacting by one point according to the sectional view, and by the part 12, in order to 
contact in a field, higher adhesion will be acquired. 

[0021] In order not to make an acute-angle part into a die contact part to contraction of the lens raw material 
at the time of a polymerization, both molds serve as a strong configuration which can be equal to curing 
shrinkage enough. Furthermore in the die of this invention, the migration direction of a male 2 and a female 
mold 1 by curing shrinkage is only migration of the shaft orientations of a die. The amount of [ of the 
outside of a female mold 1 / 13 ] bend started from a part for the bend 1 1 which became depressed near 
[ contact partial 3 ] the male 2, and it has also played a part for a part 12 and the swollen bend 13, and 
continuous and the role which prevents lateral migration to the shaft of a male 2 in order to narrow the 
clearance which monomer ** 5 begins by the smooth curve. Since it is the direction where migration of a 
lengthwise direction is combined with the location for a bend 1 1 of the female mold 1 by the side of the lens 
mold cavity 4 to the shaft of a male 2, and the contact part at the time approaches, the edge section of the 
contact lens after a polymerization can have the configuration which wore the always good radius of circle 
with the configuration of a die. 

[0022] It is removable by forming aslant monomer ** 5 shown in drawin g 1 and drawin g 2 to the shaft 10 of 
a die as an approach of removing the overflowing lens raw material, and carrying out the Ayr blow etc. from 
the slanting upper part. Moreover, when an volatile high lens raw material is used, removal of an excessive 
raw material can be brought forward by having formed monomer ** 5 aslant. 

[0023] The example which formed the slot 15 between the mold side faces of a female mold 1 and a male 2 
at drawin g 2 is shown. The excessive overflowing lens raw material is made easy for this slot 1 5 to lead to 
monomer ** 5, to improve the passage of Ayr, in case the excessive lens raw material overflowed by the 
Ayr blow is removed, and to remove. 

[0024] It is important to irradiate uniform ultraviolet-rays energy in the lens mold cavity 4 in an ultraviolet- 
rays polymerization. Although the precision of a black light is also required in order to irradiate energy 
uniform in the lens mold cavity 4, it is required to make as the same as possible thickness of the female 
mold 1 which forms the lens mold cavity 4, and a male 2. Furthermore, in order to irradiate ultraviolet-rays 
energy efficiently, it is effective to irradiate ultraviolet rays from the vertical both directions of the mold put 
together. It becomes possible to be able to shorten sharply the time amount for fabricating by irradiating 
ultraviolet rays from the upper and lower sides, and to fabricate a contact lens with very little polymerization 
distortion. 

[0025] Then, in order to make it the configuration which is easy to irradiate ultraviolet rays from vertical 
both sides, it is effective to remove what can serve as an obstruction to the inside of the lens mold cavity 4 
as much as possible, if monomer ** 5 is attached by arrangement as shown in drawing.! - the ultraviolet- 
rays energy from a male - incidence - carrying out — ****** — the result - the polymerization of the lens 
edge section — going on — ****** — ** Then, like drawin g 2 , by taking a to some extent long distance for 
monomer ** 5 outside from the edge part of the lens mold cavity 4, the width of face of the outside of the 
lens mold cavity 4 of a male 2 can be taken, and the exposure of the ultraviolet rays over the lens mold 
cavity 4 can be made efficient. By arrangement of this monomer ** 5, the exposure of ultraviolet rays is 
made to homogeneity and serves as a suitable configuration at the mold of shaping by double-sided 
exposure. Of course, the configuration of this die is a configuration also with effective ** at thermal 
polymerization and an one side ultraviolet-rays polymerization. 
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[0026] the quality of the material of the die of this invention — thermoplastic resin — although it is more 
specifically very effective in crystalline polymer, such as polypropylene, polyethylene, and polyacetal, it is 
applicable to the quality of the materials other than other resin and resin, for example, glass, a metal, etc. It 
can use for any objects, such as 2-hydroxyethyl methacrylate, N-vinyl pyrrolidone, vinyl acetate, methyl 
methacrylate, a methacrylic acid, a fluorine content monomer, and a siloxane content monomer, as a raw 
material for contact lenses. 
[0027] 

[Example 1] It has the radius of curvature designed in the base curve in consideration of the rate of swelling, 
and the front curve, and both thickness of the male 2 of the lens mold cavity 4 section and a female mold 1 
pours distributively 0.1 mg of volatile high lens raw materials to the female mold 1 which is a front curve 
side using the die made from the polypropylene of the configuration of uniform drawin g 1 by 1 .0mm. 
Thermal polymerization was performed after evaporating completely the excessive lens raw material to 
which the male 2 which is a base curve side after that was combined with the female mold 1 , was left, and 
monomer ** 5 overflowed it. A lens is released from mold from a die after polymerization termination, and 
swelling processing is performed. The obtained contact lens does not have weld flash, KAKE, HIKE, etc., 
and had the good edge. 
[0028] 

[Example 2] It has the radius of curvature designed in the base curve in consideration of the rate of swelling, 
and the front curve, and both thickness of the male 2 of the lens mold cavity 4 section and a female mold 1 
pours 0.1 mg of lens raw materials distributively to the female mold 1 which is a front curve side using the 
die made from the polypropylene of the configuration of uniform drawing 2 by 1.5mm. The Ayr blow was 
performed towards the slot 15 of the lengthwise direction established in the female mold 1 after combining 
with a female mold 1 the male 2 which is a base curve side after that, and after removing completely the 
excessive lens raw material which monomer ** 5 overflowed, the ultraviolet-rays polymerization was 
performed. A lens is released from mold from a die after polymerization termination, and swelling 
processing is performed. The obtained contact lens does not have weld flash, KAKE, HIKE, etc., and had 
the good edge. 
[0029] 

[Effect of the Invention] Since the die of this invention has the structure where the adhesion at the time of 
combination is high, it does not have generating of the weld flash of a die, KAKE, and HIKE, and can 
manufacture the contact lens which moreover has a smooth edge configuration. Moreover, by using the high 
die of this adhesion, even if it uses the lens raw material by which volatility was made it is high and difficult 
[ a polymerization ], a contact lens without air bubbles, KAKE, HIKE, a stria, etc. can be fabricated. 
Furthermore, since the excessive lens raw material overflowed before contact lens shaping is altogether 
removable easily, the routing after lens mold release becomes simple. The slot of the die side face 
established in order to remove an excessive lens raw material has the effectiveness that air bubbles stop 
being able to enter easily in a lens mold cavity, at the time of lens raw -material distributive pouring. 
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[Drawing 2] 
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[Drawing^.] 
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[Drawing, 4] 




[Drawing 5] 




[ Drawing^] 
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